Abstract. Rural poverty is a hot topic around the world, and the precision of policy making become the key of China's poverty alleviation strategy in the new era. Based on the theory of information granularity in artificial intelligent domain, this study deeply analyzed the massive data from the targeted poverty alleviation big data platform by data mining, and then constructed a Granular poverty differentiation model to identify poverty differentiation characteristics at different levels of granularity in parts of China. We build a knowledge base to support the policy making of targeted poverty alleviation. This result can well support the research of China's rural poverty.
Introduction
China has making great contributions for poverty reduction in the world [1] . However, large population and extreme poverty is becoming an intractable obstacle to the development of China [2] . From the existing research results, these researches on China's rural poverty are mainly focused on rural poverty system, poverty differentiation characteristics and the cause of poverty [3, 4] . There are many methods used in these fields [4, 5, 6, 7, 8, 9] .
However, first, these methods lack correlation analysis across multiple geographic levels. Next, in the study of poverty characteristics, they are mainly based on qualitative description. These studies are difficult to provide the required quantitative indicators in the geographical division and poverty classification. Finally, with the development of targeted poverty alleviation, China has established many large data platforms for precise poverty alleviation [10] . The poverty information obtained from different data platforms is too chaotic to increase the available knowledge or directly support precise poverty alleviation policies. Therefore, how to obtain valuable information from the massive data, and how to extract the knowledge and associate them at different levels is the key to solve these problems of targeted poverty alleviation.
Based on the theory of information granularity in artificial intelligent domain, this study deeply analyzed the massive data from the targeted poverty alleviation big data platform by data mining, and then constructed a Granular poverty differentiation model to identify poverty differentiation characteristics at different levels of granularity in parts of China.
Data and Methods

Data Description
The data used to study the characteristics of poverty differentiation in this paper mainly come from household survey data of 236 poor villages in five regions A, B, C, D and E. The data includes the basic situation of poor villages, infrastructure, public services, production conditions, social resources and other content.
Method
Information Granularity Theory. Based on information granularity theory, [11] poverty feature obtained by the data mining is used to form a fine-grained level, poverty maps obtained by poverty feature classification to form a medium-grained level and SPI is counted to form a coarse-grained level for poverty classification. The structure of the poverty-differentiated feature granularity model is shown in Fig.1 
Data Mining of Poverty Feature
Items. FP-Growth algorithm is used for data mining to extract potential association rules from the massive data of different big data platforms. This algorithm obtains the result with strong correlation by capturing frequently occurring poverty feature items. Its frequency is the support degree of the FP-Growth algorithm, and its calculation formula is as shown in Eq.1.
In Eq.1: F and G are two poverty feature sets in a certain region. S is the total number of all poverty feature items.
SPCA Model. To correlate and quantify the degrees of rural poverty in different regions, SPCA model is used to quantitatively analyze the extent of rural poverty in different regions and build a geographical poverty structure according to china's poverty status. The SPCA model is shown in Fig.2 . SPCA model classified poverty characteristics mainly formed by five indexes: labor, diet, financial assets, production, and social resources.
Sustainable Poverty Index. SPI is used to quantify the sustainability of poverty in a region. SPI can reflect the relationship of five indexes in a region and its impact on the status quo of regional livelihoods [12] . The calculation formula of SPI is shown in Eq.2.
In Eq.2: J, K, L, M and N represent the values of labor, diet, financial assets, production and social resources respectively. Sup is the support degree of data mining results in this area.
Result Analysis Poverty Characteristics of Fine-Grained Level
The data set of poverty features is the description of poverty characteristics in its region. It is a fine-grained regional poverty situation in rural areas. Through data mining, the results of mining poverty characteristics in five regions: A, B, C, D and E are shown in Tab.1: In Tab.1, a higher level of support degree indicates that the poverty characteristics in the data set are more pronounced in its region. The distribution of poverty characteristics obtained through the most standardized method as shown in Tab.2: Tab.3 describes the cumulative number of occurrences of each index value in the poverty structure. A larger value indicates that the index is more important and influential in its region.
Poverty Characteristics of Medium-Grained Level
In order to visually compare the similarities and differences among poverty structures in different regions, poverty structures are visualized through poverty maps. These poverty maps are shown in Fig.3 . The size of each shaded part of these figures indicates the degree of stability of the poverty structure in the region. A larger value indicates that the poverty structure is more stable in its region and the impoverishment is more serious. The prominent part of the shadow pattern indicates that this index is the core poverty feature of the region. The less the prominent part, the more unstable the poverty structure, and the easier it is to solve the poverty problem.
Poverty Characteristics of Coarse-Grained Level
Based on the distribution of poverty characteristics in each region, the SPI of each region is clustered to hierarchically quantify the capacity of sustainable poverty in all regions. The results of regional SPI are discretized to classify poverty level. The poverty level classification results are shown in Tab.3: It can be seen from Tab.4 that the sustainable poverty capacity of region C in the class I is weaker than region E in the class II, and the sustainable poverty capacity of region E is weaker than region A, B and D of the class III.
Conclusion
This study analyses the poverty characteristics of five regions from three granularity level:
① At a fine-grained level: The five regions of A, B, C, D, and E, all demonstrate the poverty characteristics of "lack of farmer machinery, individual farmer, no assets in town" This shows that these regions all lack of production data and no capital accumulation. It can be seen from Tab.3 that the lack of labor and financial assets in the rural poverty regions are the emphasis of poverty alleviation policies, rather than the basic guarantees such as diet.
② At a medium-grained level: It can be seen from Fig.3 that the core poverty characteristics of the three regions A, B and D are not obvious. As for regions C and E, there are two or fewer core poverty characteristics in general. The similarity analysis of the poverty structure among different poverty regions with strong correlation can well improve the accuracy of poverty alleviation and support to local poverty reduction policies.
③ At a coarse-grained level: Regional SPI presents obvious spatial differentiation. The two regions C and E have obvious core poverty characteristics, so their sustainable poverty ability is low. The three regions of A, B and D have relatively high SPI due to the relatively uniform distribution of poverty characteristics in all indexes. In some high SPI regions such as A, B, and D, the interrelationships among various poverty indexes should be balanced. On the other hand, in some low SPI regions such as C and E, their core poverty characteristics should be focused on to carry out poverty alleviation.
